Objective: Medical management of obesity can result in significant weight loss and reduce the burden of obesity-related complications. This report employs a new conceptual model to quantify engagement with obesity care and associated determinants in the US adult population. Methods: Engagement with obesity care was conceptualized as a cascade comprising 5 successive steps: perceiving oneself as overweight, desiring to lose weight, attempting weight loss, seeking care from a health care professional for obesity, and seeking care from a physician specifically. Results: Among adults with obesity, 7.3% did not perceive themselves as overweight, 1.5% perceived themselves as overweight but had no desire to lose weight, 29.9% wanted to lose weight but did not try in the last year, 51.3% tried to lose weight but did not consult a health professional, and 6.4% sought help for weight loss from a health professional but not a physician, implying that 96.4% of the population with obesity had an unmet need for obesity care.
Introduction
The prevalence of obesity (BMI 30 kg/m 2 ) in the United States has risen rapidly over the past several decades. Evidence from clinical trials indicates that intensive lifestyle change can lead to weight loss and improved control of obesity-related comorbidities (1) . The US Preventive Services Task Force guidelines call for physicians to screen and refer patients with obesity for intensive multicomponent behavioral interventions (2) . Medical management of obesity may also include pharmacotherapy targeting obesity directly or treating within the context of an associated comorbidity (3) . Finally, for individuals with severe obesity, or with moderate obesity and an associated comorbidity, weight loss surgery may be indicated.
The US Department of Health and Human Services' Healthy People 2020 initiative set targets for a 10% relative reduction in obesity by 2020 (4) . However, evidence indicates secular shifts in body weight norms in the US population (5) , with declines in the proportion of overweight individuals correctly perceiving themselves as such and in overweight adults trying to lose weight (6) . Low motivation to lose weight across the population may result in fewer individuals with obesity consulting a health care professional or physician for obesity, which in turn may contribute to low uptake of obesityrelated medical care. Consistent with this idea, uptake of bariatric surgery remains low at the population level relative to the proportion of individuals who are eligible according to federal guidelines.
In this report, we estimate engagement with obesity care and associated determinants in US adults across a continuum that emphasizes perceptions of weight and motivation to lose weight as important prerequisites to successful long-term weight management.
Methods
We used data from the 2005 to 2012 National Health and Nutrition Examination Survey (NHANES) (https://www.cdc.gov/nchs/nhanes/ index.htm) to examine engagement with obesity care among adults aged 30 to 64 years with BMI 30.
Engagement with obesity care was conceptualized as a stepwise cascade with 5 nested stages. The stages included (1) perceiving oneself as overweight; (2) wanting to lose weight; (3) trying to lose weight within the past 12 months; (4) seeking the help of a health professional to assist with weight loss, including personal trainers, dietitians, nutritionists, doctors, or other health professionals within the past 12 months; and (5) seeking the help of a physician to lose weight within the past 12 months (Figure 1 ). For each level of the cascade, only those who indicated engagement with the prior level were considered.
Determinants of engagement were analyzed using multivariable continuation ratio logit regression. Independent variables included demographic characteristics and socioeconomic and health status. In a sensitivity analysis, we constrained variables that demonstrated equality of coefficients across stages, as determined by Wald tests.
Results
Sample characteristics are provided in Supporting Information Table  S1 . The transition from trying to lose weight to seeking a health professional showed the highest relative disengagement (83.7%), followed by the transitions of seeking a health professional to seeking physician care (63.5%) and the desire to lose weight to attempting to lose weight (32.7%) (Figure 2 ).
Cascades were stratified on gender, race/ethnicity, and obesity class (Supporting Information Figures S1-S8 ). Men showed more pronounced drop-offs than women. Race/ethnicity-specific cascades showed differences in perception of weight and the desire to lose weight, with non-Hispanic whites engaging more with these initial Coefficients for BMI at examination, BMI at age 25, race/ethnicity, and physical difficulty varied significantly across stages of the cascade (Supporting Information Table S2 ).
Discussion
Medical management of obesity through behavioral modification alone or in combination with pharmacotherapy or weight loss (2) . However, the uptake of medical interventions remains low. In this study, we developed a cascade model to quantify engagement with obesity care in the US adult population and to identify points along the continuum responsible for the greatest losses in care. Our results indicate that, in total, 96% of adults with obesity in the US are not accessing adequate obesity care. Although the percentage of adults living with obesity with unmet needs varied, rates were uniformly high across all groups examined.
Obesity
Disengagement was most pronounced in the transitions from trying to lose weight to seeking help from a health care professional for obesity and from seeking help from a health care professional to seeking help from a physician specifically. Inaccurate weight perceptions and disengagement between desired and attempted weight loss also contributed. In regression, we observed that those with obesity-related comorbidities were more likely to seek help from health professionals to lose weight, as were those with insurance.
Other factors apart from those investigated in the current study may explain the disengagement observed in step 1 and the transition from step 2 to 3 of the cascade. First, studies suggest that cultural norms toward what constitutes a normal body weight may have shifted over time (5) . This finding is consistent with recent data showing declines in perception of overweight and in attempts to lose weight, even as the prevalence of overweight has continued to increase (6, 7) .
Second, some estimates of the association between obesity and mortality have found little or no excess risk, which may result in fewer people with obesity attempting to lose weight. Finally, the increasing prominence of the "health at every size" movement, which emphasizes nutrition and physical activity over weight status, may explain disengagement at these stages.
Further disengagement was also observed at stages 4 and 5. This loss may be explained by several factors, including weight-related stigma (8) , patient misperceptions about effectiveness and safety of obesity pharmacotherapy and weight loss surgery or lack of understanding of eligibility requirements for these interventions (1, 9) , lack of insurance coverage, and limited reimbursement for treatment of obesity by insurance providers (10) . An analysis of state essential health benefit plans in 2012 showed that many states' benchmark plans did not include coverage of weight loss surgery and that few covered weight loss programs (11) . The situation has evolved in recent years, with the expansion of insurance coverage, increased access to obesity screening, counseling, and referral under the Affordable Care Act mandate (12) , and recent guidelines recognizing obesity as a disease (13) . However, although the Affordable Care Act requires all health plans to cover diagnostic screening and counseling for obesity, it does not guarantee access to effective treatment for obesity.
This study had several limitations. Although the current analysis defined seeking care from a physician for obesity as the final stage of the care cascade, this step may be necessary but not sufficient for adequate diagnosis, counseling, and referral for obesity-related treatment services. Studies suggest that obesity is underdiagnosed in primary practice and that many patients with obesity may not receive adequate counseling and treatment for weight management (14, 15) .
Increasing access and use of obesity-related treatments will likely involve addressing provider beliefs, attitudes, and perceptions toward screening, diagnosis, and treatment of obesity (16) . Through a cascade model, we quantified engagement with obesity care in the US and the most common points along the cascade at which disengagement occurred. Our finding that few individuals with obesity make it to the end of the cascade suggests that there is significant unmet need for obesity care at the population level. Engaging with this last step is essential to gaining access to managed, effective care and can result in a myriad of treatment outcomes, including behavioral modification, pharmacotherapy, bariatric surgery, and/or referral to another care provider (17) (18) (19) (20) (21) . Our findings thus highlight the need for physicians to engage in conversation about obesity treatment at routine clinical visits, even when patients are not seeking obesity care. The results also suggest that meaningful efforts aimed at increasing engagement across stages of the cascade could greatly improve access to effective medical treatment options for those with obesity.O
